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* The nervous system is the system that controls the various

functions of the body by the means of electrical impulses—» S s> 3\
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Fig.1: Divisions of the nervous system.
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The Central Nervous System \(CNS)g
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Telencephalon
(cerebral hemisphere)

= -Formed of the brain and spinal cord e

m Formed—of millions of nerve cells
(neurons) and supporting cells (glia

CE”S). : Brain :l::min
m Well-protected within the skull and ™" v \ﬂ
Sp ﬂq[ (ofc-[‘ I lv

+— vertebral column. :
»lJ\D‘“ WO 055 200 555 orain
Veykeog) . - B CLT
c o\uwm~ B Functions: R S
1. Initiates motor commands (movement and
secretions). —» saic Gxfan s’y

S
.

Receives and perceives sensormnformation. EZFYPTE 2 iqglosiaaitd Lisa |
0 L=y

3. Re_s%%sible _for our eniotions, personality,

\s

be‘ﬁ’avmr, memory and others.

Fig.2: The central nervous system.
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Veve  «The Peripheral Nervous Svstem{(PNsﬁ
Savglia /;j As 4\ \*\.x_su.nﬂ\ S\ -
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A skrackure Jt

= “Formed-of the peripheral nerves (cranial and spinal), the
ganglia, and the sensory receptors.

From cody Lo eNS

(10 1
= The-nerves may be sensory (carry information to CNS) or
CNS L > (C["’dff“""‘“d Lo centeat metvess
° bedy , -motor (carry orders from the CNS)

syskera.

T Eanglial are collettion of neurons outside the central
&p..)
‘Meurong ) NErvous system.

. I
M—reeeptorg) are parts of neurons or specialized
stru‘(::g%ures that can detect changes in the internal or
external environment. The skin, for example, contains
several types of receptors that detect pain, touch and heat. \
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= Functionally, the PNS can be divided into:

(V95 1 g
) s

m Somatic part: connected to skin,l_rpyscles, joints and the

. D .
special senses. We are -fully conscious of this part. Our
EHN voluntary movemer?ts and our sensa;clon of ;33|n and’t_oych
- are controlled by this part, V)& 7 /97l ePzll < g 50 s
31221000 R puaallV 91 @Y L v Lusi 9 U0 L asis

m -Autonomic—Nervous—System: this part usually operates
. ol e _rc, .
without “conscious control, as it controls all of our

involuntary actions, like our heart rate, respiratory rate and
blood pressure. () ¥ 8\ eds (=19 (p2id] osSile
&ﬁgﬂ;@w o )an)) S oloed 1 vespivratety Yake , Meask Xxave ) QI.;

P<{essuvre

m - ic-part: controls the secretions and movements of the
Useao s35,n Various parts of the digestive system unconsciously.]
\

ST 6D @2 is D) 053 digestive System Il sy D s
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~ Histology Of The Ne rvous System

m The nervoustissue is formed of two-types-of-cells: |
A3 HROY S5
1. Thenerve cell —Neurons & -

_l:’_)J;TJ{ v > '_:-'—"" > 9
2. -Supporting cells —Neuroglia or Glia cells «—I

>XKeYacelu\ay Qo ki ssuc M\ ae £08\ s
ntak Y% B

$ . :
m In the nervous—tissue, there is a-very small-amount-of

extracellular matrixfound around the blood vessels. O Baze)) S5 1D
m The space-between-the cells is filled with neuropil which is i
formed of the processes of both neurons and glia cells and ’
some fluid.
|~
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* ~Functional unit of nervous system. OL)) D) bl Gilui ) o
* Have capacity to produce action-potentials. —> w1 gwsisedasb )

“eu‘o\‘\s

h-bm * CE” bOdy: . {eCEVf'Of d) dlﬂgf ' 3>
— Single nucleus with prominent nucleolus — ), + &> =3

— Nissl-bodies formed of rough-endoplasmic reticy_mlg..__é__f,rge
ribosomes for protein synthesis. & 5o Olwgw) £
— Neurofilaments give cell shape and support —s @)Ld‘{,‘j 5“";3»0
Cell processes= dendrites & axons, _ =
Gl g (S
f‘b‘j,@)ﬂf__’/‘)};ﬁq‘—(}i}
* Mature neurons-cannot-djvide. A damaged neuron cannot be —

repaired and'is'replaced by fibrous tissue. 6_}
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cel ))a/y )lc,',pm)y(s)_;ﬁ}/)

T
Dendrites

7
Axon

1 | Mostly multiple branches | A Single branch
2 | Usually short Usually the lor?gest branch and is
- . called nerve fiber
‘ Rdrites LSAND amme VA |
b P “Taper as they extend awa A et
W\wyw&?’ f ¢ . y Has a fixed diameter - » 20wyl 4» <=
-G |g b | from-cell-body el
Ak Ols e " No branches near cell body
4 | Branch profusely = Collateral branches along course
=  Terminal branches
c Not covered by a myelin. Some are covered by a myelin |
sheath — @ &bbosres  Isheath —» (G ablos j
5 Conduct impulse towards Conducts impulse away from cell |
cell body —+ 'S;(;’i_‘;d kiuo| body — electrical 4) care? L3ey |
Imf/ulb&
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Glia cells

Location Function

SUPPortmg cell * Part of blood-brain barrier

* - -
1’Astrocytes * Provide nutrients for neurons
DL 5l ags0 O£ . ..
blood braimparrrer~ | © FOFM scar tissue after injury

_ CNS Oligodendrocytes | Form myelin sheath
aJ,g-”_oo;,JQ :
myBLinsheaty — Microglia cells Defense (by phagocytosis)

Deﬁétseﬂi}”dgﬂ;—m

Ependymal cells Line cavities

Schwann cells
(Neurolemmocytes)

Form myelin sheath

PNS

Support neurons in dorsal root

Satellite cells ganglia
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Myelination

* The process by which a nerve fiber (axon) is surrounded by multiple
layer of cell membrane (myelin sheath)
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= M#—-Naurolammoqne wraps around | cell wraps around N
—ie nucleus KL
the axon the axon /
!
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~ al axons are also .
S = N fibers are not
Al surrounded by
cell membrane surrounded by
: anythin voo irZio S central
of Schwann cell vthing 1, ¥

-5chwaun c,eLl Jl g Cectmembﬂwup b\IDUJ-s-l

G= 9 precesse

‘J.?i’ L°Cr'~> Myelin steell, P

1

.

cel( wembrant

ol y— [ .

CamScanner = Wgd d>guaall

|
|
:
|
|
|
|


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Histology-ef-a-nerve verve Liver Zh pandiee B vorve

» Nerve: a group of-bundles-of-nerve fibers and their covering
connective tissue layers.

— Axon
. — Myelin sh
> The whole nerve is —Viysinisheath

i . Fascicle
surrounded by the Endoneurium 2 '
LM \;LQJ ©vs $

(verd bund Lo —epineurium. b
T 5} Each bundle is surrounded eI —g
u WSl . . i ium-—a&
2o g5 DY the perineurium, which Epineurium =
-Perineciue s forms a blood-nerve barrier. |
» Each nerve fiber (axon) is | ‘
surrounded by myelin
sheath and an areolar
connective tissue
neve Lber )5 o andoneurium.
blze 650 :
GOo a3 B Fig.4: Peripheral nerve and its covering layers.
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The Central Nervous System

The Brain

» The brain is the part of the nervous system present within the skull.
It's covered by protective layers called the menmges
‘<—uo.u ' U lzw) slad
» The brain is formed of:
1) The Cerebrum-- e largest pay Lo ol \ré«/
2) The Diencephalon b. &" / f “ % % ' Cerebral
3) The Cerebellum v | | 1 enRepaee
4) The Bralgstﬂ ( é.lwl S | Diencephalon
% " . Cerebellum
Medulla oblongata  @oNs ud b@'n ,
( ’3, i | g0 l Brain stem

tls infevieY Lo

the midbrain _— -
and <uperioY Fig.5: Parts of the brain.

o Lhe Mad ul o

* Midbrain
» Pons
» Medulla oblongata
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' SOOIS8 s \within the different parts of the brain, there are several cavities
lined by ependymal cells and filled with cerebrospinal fluid,
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. Cranial-meninges—

L.m..bo)p,
£LloW1. -Dura-mater: the hard outermost layer. rSeparated from the skull
}—L.b
St ) bones by the epidural space..The venous sinusés of the brain are M—]
Iocated withi h . AuNg _)\3 Skql‘)\w ap lwal | yenous sinuses )\
n the dura mate . ePidlu val space Goomy J G duve 31 3z bep 6L

2. -Arachnoid-mater-: the thin middle layer. Separated from the dura
by the subdural space. Beneath the arachnoid, we have the large

& ovex Subarachnoid Space. i DdYq )lﬂ As’a;-hnal'tf)lc':‘{ SPac< ) MGC‘-’MD\J P CJ-USPQC? J]
d - Subduval space (e quqfachméa‘mﬂu p'a Jlg

L _ .
‘osew W 3, '-Pia-mater: thin innermost layer. Directly covers the brain.
.Sd Gluﬁ]_)l a-o_)ﬂ—{l_}-"j

Arachnoid:-

Pia Mater

. Fig.7: The cranial meninges.
e - — ‘ e - 0 ' ,_,1 —_ -
Pidura) PP\ 5 S DV B0 SN NS o2 o l’- 09 «— 5=3) (ooo bnc)iqi_bﬂ vy

5ub avachiyel \-%‘3-33 Avacuumold VLD g Subdural o) e 235 duvawmater _yy |, Lo
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The-Ce rebrospina-I~FIuid“(»CSF)

* CVs U ss2sa) bl

¢ Clear fluid.

D
* Circulates t{h@rough cavities in the brain (ventricles) and
the spinal-—cord (central canal) and also in the
subarachnoid space.

 Functions:
< Yyl Hloaz )

1. Absorbs shock and protects the brain and the spinal

cord. —» (20 G Obual (@SS
- bxain J

2. Helps transport nutrients and wastes between the

blood and the nervous tissue. —v QU572 1520\ o>
wﬁj\bﬂg\ 9 ‘9*')\ C_';-*,J
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Fhe-Blood-Brain-Barrier — well Funclionalize Steuc bure
. ’SLL—ruf@re')l Lo TSHRo G oyls B od W Abe oo -
P JO  (—Qu | = v ' . :
e e s e limitabion 22 lescgy

WP J31\wase This include a number-of-structures that control the passage
swewsns s\ of substances from-blood to the-nervous- tissue to protect it
against-harmful agents. s Lo\ 21 als sLioy de= po otdn O ¥
. gl ofgaviZe )i s \ 230 SHuckufe D\ ) cpas)ld oJ09 LA
m It’sformed-of: «este D1gsliirgngen, - -
YA

. nubktien s Do Py

1y Endothelium of capillaries

5 W P ) Pericytes: cells present
Qe_mfsh@\:w around the capillaries
capillaties  peneath its basal lamina

5 Basallamina — P79 b3

s Processes of astrocytes
(ﬁd:’ftoa_})g&)_su;z P go ISP 2N IS e—
CMS s Gl _

Fig.8: The blood-brain barrier.
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;hm,u.m D e e Fig.9: The Cerebrum (lateral view).
moroX ) o< d;—‘_%.ng qj J:_‘:j C:’\?Js"—Frontal lobe

C oA QX

o All motor-commands issue Parietal lobe
from the cerebrum. "All
sensations are perceived
here. In addition, this part

is responsible for
emotions, behavior and  Temporal lobe
memaory. Occipital lobe

= The cerebrum is the largest-part of the brain. It’s formed of two
arts (called hemispheres) each of which is formed of four lobes:

=% L NS . Pl FE
. , , . e Xad el ) a=s
M ontal lobe, parietal lobe @PM and occipital lobe. s <« b"oht

. C9 -
bf’:f::\? m It’s -c_:j}?sargcterlzed by the presence of fissures- called sulci and
proffusi%ﬁs called gyri (Fig.11). The cavity within it is the lateral

ventricle. -we (e Probvusion Jls Sulei g Fisswes |
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